Inhibition of experimental lung metastasis by aerosol delivery of PEI-p53 complexes.
Mutations in the p53 tumor suppressor gene and the pathways mediated by the p53 protein are common in many human cancers. Replacement of functional p53 by gene therapy is a potential way of combating these cancers and the associated drug resistance and tumor growth. Aerosol delivery of genes is a noninvasive way of targeting genes to the lung for gene therapy. Here we demonstrate, using a murine melanoma lung metastasis model, that aerosol delivery of polyethyleneimine-p53 (PEI-p53) complexes inhibits the growth of lung metastasis. A significantly reduced number of visible foci were observed in C57BL/6 mice injected with B16-F10 melanoma and treated with PEI-p53 complexes by aerosol for 3 weeks at twice a week. Fifty percent of the mice in the PEI-p53-treated group exhibited no visible tumor foci. There was a significant reduction in the lung weights of p53-treated mice (P < 0.01) compared to control groups. The tumor burden was also significantly lower (P < 0.001) in mice treated with PEI-p53 complexes. No extrapulmonary metastasis was observed in the groups treated with PEI-p53 complexes compared to 50% of the mice in control groups, which showed metastasis to lymph nodes in the neck or abdomen. Treatment with PEI-p53 aerosol also led to about a 50% increase in the mean length of survival of the mice injected with B16-F10 cells. These data suggest that delivery of the p53 gene by aerosol using PEI as the gene delivery vector can inhibit the growth of lung metastasis.